Reductions of carboxylic esters to aldehydes are fundamental transformation in synthetic organic chemistry. Therefore, a number of useful reducing agents for such transformation have heen reported, e.g., lithium tri-tertbutoxyaluminum hydride, 1 diisobutylaluminum hydride, 2 sodium diisobutylaluminum hydride, 3 tris(4-methyl-1-piperazinyl)aluminum hydride, 4 sodium diethylpiperidinylaluminum hydride, 5 and sodium and lithium tris(diethylamino)aluminum hydrides. 6, 7 In addition to those, the reduction-oxidation procedure appeared promising for transformation of carboxylic esters to aldehydes. 8, 9 Very recently, we have synthesized a new class of reducing agents, cyclic diamino-derivatives of lithium aluminum hydride, and applied them for selective reduction of organic functionalities. In the course of this study, we found that lithium N,N'-dimethylethylenediaminoaluminum hydride (LDMEDAH), 10 one of these diamino-derivatives, effects the transformation of esters to aldehydes in good yields at 0 o C.
We first examined the reactions of ethyl caproate and ethyl benzoate as representatives of aliphatic and aromatic esters under the various reaction conditions: i.e., change in the ratio of reagent to compoumd and the reaction temperature. The reactions of ethyl caproate and ethyl benzoate with a half equivalent of the reagent (i.e., one equivalent of hydride) generated only about 50% yield of the corresponding aldehydes along with the corresponding alcohols and the unreacted starting esters. The reaction temperature at 0 or -20 o C did not show any difference in the yield. However, when we examined the reaction with one equivalent of the reagent (i.e., two equivalents of hydride) and found that the yields of aldehydes increased up to 77-92% along with the corresponding alcohols. These reaction also showed no reaction temperature dependence. Accordingly, we performed all the following reactions of representative esters with one equivalent of the reagent at 0 o C.
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As shown in Table 1 , the reagent, LDMEDAH, reduces aliphatic carboxylic esters to aldehydes in yields of 75-82%. There does not seem to exist any significant steric factor in influencing the yields: regardless of the structure of alkyl and alkoxy portion of aliphatic esters, the yields appeared rather constant. The reduction of aromatic esters by this reagent provides the corresponding aldehydes in 80-95% yields. The yields of aromatic aldehydes are somewhat higher than those obtained from the reaction of aliphatic esters. The unsubstituted benzoate with a variety of alkoxy portions are reduced to benzaldehyde in yields of 80-90%, showing no significant difference in the yields. Methyl-substituted benzoates such as 3-and 4-methyl benzoates afford the corresponding aldehydes in 91-92% yields. Finally, chloro, nitro and methoxy groups on the benzene ring are readily accommodated and gave aldehydes in better than 90% yield; however the yield in the reduction of amino-substituted benzoate such as ethyl 4-aminobenzoate is somewhat low to give 68%.
In summary, we have developed a newly-devised cyclic 
